was pressurized into the capillary and remained inside the capillary at 0 °C overnight. After 1 cm of the capillaries at both ends were cut off and discarded, the above capillary was cut into ~2-cm pieces, and each piece was used as a polyacrylamide-filled capillary as shown in Fig. 2A . Before use, the polyacrylamide-filled capillary was equilibrated with the pump solution by electrophorescing the solution through the capillary until a stable current was obtained.
S1,S2
High-pressure on-chip EO pump assembling. Ten-cm-long open capillaries (200-µm-i.d. and 360-µm-o.d.) were used to join the +EO and -EO pumps. Both the open capillaries and polyacrylamide-filled capillaries were connected to chips via round channels and secured in positions using adhesives. All loose ends of the polyacrylamide-filled capillaries on the +EO pump chip were dipped into a common anode reservoir, while all those of the polyacrylamide-filled capillaries on the -EO pump chip and the inlet capillary were dipped into a common cathode reservoir.
Measurement of pumping pressure and pump rate. The maximum pumping pressure was measured by connecting a 129.5-cm-long × 10-µm-i.d. × 360-µm-o.d. dead-end empty capillary to the pump's outlet through a union. S1,S2 The dead-end of the capillary was produced by thermal fusion or filling some epoxy into the bore of the capillary tip. An air plug was trapped inside the dead-end capillary with a length of L when the pump was turned off (at ambient pressure). As the pump was turned on, the pump solution moved forward, the air plug was pressurized, and its length decreased. Eventually, the air plug could no longer be compressed (the maximum pumping pressure was reached), and it had a final length of L′. The maximum pressure of the pump (∆P) was calculated by,
The method was validated using an Agilent 1200 HPLC pump. The pump rate was measured by collecting an open-end capillary to the pump's outlet, and monitoring the moving velocity of the liquid meniscus inside the capillary.
Chip1
Chip2 Fig . S2 . Pump rate changing with backpressure. The experiment was performed using an EOP similar to that shown in Fig. 2E . The circular (red), diamond (blue), and triangular (black) data points were obtained when HV = 6 kV, 3 kV, and 1 kV, respectively. The pump rates at zero backpressure were 560±12, 280±12, and 90±10 nL/min. As the backpressure increased to 3 bar, these pump rates reduced to 550±11, 270±10, 90±9 nL/min, respectively. The error bars were the standard deviations calculated from 5 duplicate measurements. -EO pump 478 ± 10 2.32 ± 0.03 11.6 ± 0.8 1.5 ± 0.1 +EO pump 550 ± 6 -2.72 ± 0.04 14.2 ± 0.6 1.5 ± 0.1 * These data were obtained for individual -EO or +EO pump. In each EO pump, there were 45 parallel pump channels. The pump channel had dimensions of 60 mm (L) × 60 µm (W) × 1.5 µm (D). Qeo and ∆Pmax were measured when 6 kV was applied across pump channels, and 5.0 mM ammonium acetate (pH=7) was used as the pump solution.
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